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1 



sot, f-v ^^/Wk^tifc^sNflMg^taaft-r* 

2«-NHS»S» (fc£LN = 4. 8. 16, 3 2, 

^5>*n/£#Sfc«B*«jfi*Sfcfc©^«lft£B-e 
fcoT, Nffi^£AftT3fcJ6cD£ffifi*fA73ffi? 10 
fc, Nli£**2'fiM#fcg»-rSNfc-2«g»|5|(g 
Cfc/£UN = 4. 8, 16, 32. • •) i^lTf&C 

gaSsBfcftffiUTfV ^*/l/«#2i««B*#lJS-r5 

ou^*N«fi^fcsss"rs2fl[-Ni(as«iaB 20 

LN = 4, 8, 16. 32, ••)£:> Nfifg^ttiTJ 

«ptti:-r*sifi*iK)Sis. 

aaSBKSattT'r-f S>*/l/^gteSB:&*Wrt"* 

fctooSfciiB&KB-e&oT, NttflS^&A^-rsfca 30 

©£Bfc#A*>iK?^ N«i^£2ffi{i^c»f£ 
: Nffi-2fiS»@K (fc/£LN=4, 8, 16. 3 2, 

s$ t t 7 p ^§*t k t %> Emmnw s^s t «*rr 

[W«IB5] IS*lM3lc*5^T, S6K:E»»B©W 

aai\a*ns»2©K!>sriEflHf{t@»i:* comss 

SHUIfflfftgBo 

^fofigBteAaSft35B2<D«»)iriEisll&fc, CCD0 

sgcoA^i teas n&is uiE^^ibii^A^ffi? t £ 



(2) ^1^8- 1 0 2 7 1 9 

2 

S c fc *W« 4: f * igfEfflttSBo 

SBtx*-rs«4%5i-aft^A*"rsfcftoffite®# 
A^s^w-rscfcj&^pak-rssfliiiftSB. 

gs^ issi, 3, 5, 7©(rvftt*M jgoangif 
[M#mio] FM«9i@K**trs7*p$wa 

€£B£. t»#E2, 4, 6, 8©lr^n*M«OSte 
fifffij^B k %««E b T * 3§{g=gfi 0 
GM#JSi l] 7*-r5?*/l/ajH»Bi:, IS*«3, 

2] f^s^HSWSBi:, W**4, 

SfHSBo 

[ffsRlpU 3] FM««8^1-£7^PWf§ 

©ianc«stt*nit'*SB*«ifi-r*fc»i>o , 5«*iwsfi 

fc, Ntt-2«ae»BIS (fc£LN = 4, 8, 1 6. 3 
2, • •) f£t>!TIElI]S&iU HSDSTiEKHifclHlK 

t, 2fii-NB«ift@isk, N«ffi#*ia*-rsfci6o 

SBo 

cw*«i4] FM«w@»£W*57-*-py<i*f£ 

S«B£ FM£9llliS**rr37tPyfe#il£fe»Bfc 
OIBfc:, W#SU 3tE«©**ffl«lSB%»abT* 

[000 1] 

[SH±«f"Jffl»»] 7^P^W»fI^B 
[00 0 2] 

•$mf8.<DT-fu>fY PU (Field PickUp) iHs^B (W 
T Q1«»BJ fcWTS) 3W£<tt&LTV3 0 06 
fcfc^T, 7^P^FPU2S«SBlOA*« : F2fr6 

3 -e^KStSESs oaTFMSEWfcre-r) -r^o ^triM 

5o 7^-P^*F PU§{H^B6T'ti, 7yft7 

i:S«ffltf*§li]SS 8 T« Ltifi Lfc(S#% F WISM® 
SS9T'aiBL^ StfNT S Cfl^fCRLTHi^li^ 1 0 

[0 0 0 3] ^C6T«5fe^fi' S^^;Wb^ 



3 

U r W f"2/WI^©£il£l.bfc B P S K. Q P S 
K , 1 6 Q AMU (Oi#¥— li rfRMSfiJ pp7 

[0 0 0 4] C©r^£^F PU©SB©1S$0IJ£0 
7.fc*t . &{B^B<DA;W? 1 1 ^WlLfcNT S 
C<t*f (xUtTfcff) tt, NTS C-YUV^lHlSSl 

.§>„ ^LTA/D^&IelS&l *;H&#k«» 

ITiEnrffi4B'Jfl!)?5#ta*'*-5. « D STIEffi^HtiaB 1 

BPSKSSBHBl 6T*SISb/c^ iMfeffl 
i&tilel& 4 -PUMB UT7 y-r 7" 5 e>J&*ff £<> 
[0 0 0 5]-*, Tyy-f 7 kgttffl 

mS@B8-PSfflL*(Bbfcfi^%^ BPS K£91@& 

i 9-e«aw«, bps ksp@s§ 1 9 x>mmzftrcm 

OITlB^bfB^ (2tt©r-r^*;H&^) 
IE@B2 0?IEU^H«Eltte^fci6'r < , ^LT> Btt 
ESHI*HI»Slsl8S2 1. D/AS£8I@BS2 2. YUV- 
NT S CS8HIB2 3fcJ:oTlftf NT S Cfe<tK:R 
U W^a^f 2 4*^6 Hill's. 
[0 0 0 6] 

[«W« l »j*LJ:5^1"SHHI tC6X\ 06©7^ 

s;*;i/F p u Wtoa&fiSIIrtWB P S K«slSg 
l 6. jM{8fflti*S[slB4. 7yft5©»». Rtf%<5 
glrtff)7>ft7, gfBffliitiHSSS, BPSK«IS 
0S§l 9©8MHi, 06©7t-p?"F P UfcRflSOttffi 

F P U £l^gJ£fr^i6J&©iftffi&^B lc & i5 <> $fc> 
tV^;1/F P mete, gfcHfcEttlSiS l 4 £BttE 
8Hg^fl«Sl!i& 2 l»5o Upfcii«E«ISl!& l 4 
fc««E*fc*l#£@B2 l tt«»*l3IST, l£]8g«£ 

&A£<, fflt-ei±7i-B?¥Pi}£mE&.fr*ti&± 

iSffi&77- a ^ F P U (Dm 2 fSfcLtOftfc* * 

[0007] c©HiBfcf*ft*3^8fcL-t\_ei7©as 
<3»»rtoBPSKiEai@Bi 6. 3^teffltiteiHiB4, 
7>"ff 5oa5»*5'/ % ttiefcWoiriEi?f^{biaKi 5 

^fi^r^ 5>*/l>F P UfEHSS2 5 (H7 t«»-p7r: 
T) £, f-<Dat)«>SP^6ft5a«BI8S*2 6©2 

fSS3i§B2 7 fci!«E8£*J#S«li 2 8 t»«t5) 
^i6tl5„ C©£&Tii, «flli*2O<0@Btf£4 
OSBfc^K^nSo WcJiifr^^^F PULSUS 
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4 

■ fcr-f5>*;bF PU^iSSB»l *t©S@£, BttE 

mmtw»Exm^to9£m.<z> 1 *r©gfl©ffi&te, 
^n j fti7-tn^F puofflStiairiHisjg-r', ht© 

[0 0 0 8] LfrU c©8B*»Al/TiIffiSB*l»! 

isi/.k^fc-rsmx^Kti. ftsst l-t cne> 2 #©s 

10 T'&So 

[0009] ±iBH»&*8iu ft* 

©7^p^a«^s^jiiinf sctfCctt), 77-p^si 

t$ en e. ©tiKj^s^ffl ^fcina£tB*««r a c k 

[0 0 10] 

[0011] ( 1 ) 7^P^ffl^2lfitSBfc»KbTlB 
■T5 2fi[-NiilESI@K ttcfcLN = 4, 8, 16. 3 

2. • ■) fc, Nfi«^*w*-rsfc*©^fflte^Ui* 
ja^fc^wrsasMiiaiSBTffeSo 
[ooi2] (2) ji-um^gmmmicmwtLxffi 

S-f-f s>* ;WS#££SB%8!JS-r 3 fc 46©§feaffi)S 
fiTfeoT, N«I^^A^-T5fci6©^<iifS^A^^ 
30 ^fc, Nftffl^*2««^K:8«-rSNffi-2lia£»@ 
S§ (fcfcLN = 4 . 8. 16, 3 2, • •) t^ftS 
*®«8!l«Bt?*So 
[0 0 13] (3) 7^Pyffl^««BK««LTlB 
Sf* -f s;*/l/«^a6fiSB*1«»ST S^XttT* -r ^>*^^ 
® ^aW«Bfc:»«E LTxV ;Wi^ iMteSB^^ 
1-^/cto©3M«»S@T-feoT, 7tom*A/ 

@BOHi* 3 &Nft®^KS*-rS2B-Ni6SE»@» 
40 (fcJ£UN=4. 8. 16. 3 2. - Ok, Nfflfe^ 

±KE^B©w^m^ ; &^gi5(-tii^-r?.tb^J!g : f 
^orriE^biB]B©tBWi^^a5^tbt)-r5tti 

[0014] (4) 77-n^(8#S©S«fc»«EUTlB 
gf-f v/^;Wi^Sffi^B^HI^f ^frXtir 

•T5^46©gffilfa]^BT'feoT, Nffifl^-^A^-T?) 
50 fc46©^ffl<s^A^ffi^i:, N«S«^-«: 2«E<g^tcS£» 



(4) 

5 

■TSN«[-2«S»@IS (ft/clN=4, 8, 16, 3 
2, • •) fc, COllBOHi^O^IRO^WiE-rSK 

/ a g& l x 7 -r a vfsmt ? % s.mm^w mm t * 

file A£ T 5 imZft&fr h kft 1 5 fctbtD Afc*?<D 
[0015] (5) (3) Kfel^T, B38&B 10 

[00 16] (6) (4) Cfel/^T, 

[0017] (7) (5) fCfcl^T, £6fC/±iigB<D 
[0018] (8) (6) fcfcl^T, SSfCffiStfe^ft 

[0019] o) FMseaneK*^-rs7^a^te^ 

[00 2 0] (l 0) FMflOTIslKfcWtST'-J-P^fe 
^§{gSBt> 2, 4, 6, 8«OV^nftM^OSfe 
fflKj^K t ItfflL ft § SBKfi-pfc S. 

[0 02 1] (11) f^->^;HISit> 3, 5, 30 

<I£B?fcSo 

[0022] (i2)fr^;v«lgit- 4, 6. 

8SWf ftfr 1 ««§<s»SBt£}gMbT&3§ 
[00 2 3] (1 3) FM«W@K«rW-rS7^n^fe 

Stfi:, Nffi-2<filE&l5]S& Cfc£LN = 4. 8. I 40 
6, 3 2, • •) t, MOfTIElHlSSi;, ROSTIE^t 

[0 0 2 4] (l 4) FM«W@tt^-rST^nyft 
[0 0 2 5] 
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6 

ffil&SBfcSBMl&gBlctt* BttfcBKfcLTttBB 

steals 1 4a5S^Hiw»E«fi^fl>fi@Bi2 1 

•J-p?FPUfcBf£Hefi©ffitt» f&fc>^07<D7^ 

s?*;i/FPu©ft*^©iiaR:-r*i:fc^m*'So * 

0!>7Vi>*M3*&£SML<i:3fc , r5i^ BPSK. Q 
PSK, 1 6 QAMOttftr-f ^^/MS^eSS'TSO 

[0 0 2 6] LfrU *f8Wfc<fcS3£Bffl»»Bi:Ste 
}f BbSEBTtt, 2 B- NfflSEftlHlKT 2 BOr-f 

c<D%mm% (FMffianaKtf-©**x*"e*s7-^ 
B^siis-rscfctfai**. ?*t>%m7<o : r<(V*fl' 

FPUJ&BXf »¥#4>flfl&©#f8Wfc«fcS 
57tD^F PUt«8t-r*^t-e; 07£D*tSW-r^ 

f p u ic)s.\,^m%^? zm^? j f p u 

[00 2 7] ±E (3) <D#S(cJ;5jMfeMWS 
B& 2B-NfflS«-rS8(IOfi^'P*S»8Bffi«te 

r«(c (4) <D^mz£z>%mmmmwit. mm 

SikB70f-fy^F PUSHSB2 5 fcfc, 
f-f^l/FPUfiSaSI2 7 ^gfgffiKjgBt^S^t 

•rscihtccfctps 0 7<D*tswT f w^*^^F putPii; 

«jS<0i8fi£B£**£-r*£fc#Hi*3o -r-i'^* 
*/l/F PUWSB2 5 tr-f^F PU«£B2 
7© l *tt)8B<DBKtt, ±3BLfc«fc7*a^F P U 

[0 0 2 8] *©fc«K $f2lfi»III!l8Bi:5^tflft« 
B^mALT7^P^*F PUi;JiitL, *«Wf^J ; * 
;l/F PUH:jfit^fll*#"t5taar>f *^^F PU%* 
fig1-5 0 ^UT, c«If^>*^FPU^fflL* 

S8t)0»B%l«X , r58'JO«6 ; 6^"3Cfc^lti*S<. * 
LT, -SOflBlfflftfc, Kfctf-1'^l'FPUflg 
B 2 5 fcr -C ^ F P U«il^B 27<D lWO*I% 
MXU KKHIXSf»Oill®*IBI!j«BfcS««a)SBfc 
}g^f?.ci:{cj;'3, *ttW4f-f^if/l/F PU« 

»Bi:S€«IBI!i»B«)l W«0»Bfc, r-f^FPU 
i ^ii^K i:f-f-^^FPU «£BcQ 1 W^gB^IS 



(5) 



[0 0 2 9] ±IB (5) fc (6) ©^BHCfcSSI 
l^aROITiE@HS©fl!lK, W*lf B P S K<DSSS£Sfc 
"J * )l> F P U ®.WmW £ r -Y S>2 ;l> F P U &3!&BftV 
'^Kfe^Tfe, ^M«jgBfc8«*iB!iSB*»«LT 10 

5 [°0 0 3 0] ±IE (7) 0#gtcJ:S#»lilft8 

k, &KffiWb't^S7-*-a?iWB£Bfc» 
[0031] 

[HM'J] *8W©Sl®*&S0>Jte«fc£, frfclcWAL 

^TiffiffifiBSrWrii-rsiK©, SifiO«t»«tW*0 l 
•t. &*ffilftKB2 9©A*»*SF?l l'fr 

ibXtl Ltcn T SCm^ (fl/liit) ^ H7kH* 
ft, NT S C-YUVgftHHSl 2. A/DE^0SSl 

3, mmsMmVti 4xm»EMim^^t^o ft 30 



ITiE£Hf<bfi^ ZfOf-fv'^AI^^ 2fi 
-4ffi^@S§3 i"Pti» H2lc«*WU:gx-rtilt, c 
CD 2 <SWtV :^W8*f £ 2 e<y 1 fit Ls *ft 

LTT-to^F PUaHSSBKOAaJS^fcATjU 

[0 0 3 2] fcmznT%rcFMmmt%isLrcTi-u 

>?Y PUS<fgB6T*«U SfSfH^-fe F MlULTtH^I 
•TSo COffif, **F PUSfi^B 6 ©HiM^l 

©4fij8f*, Sffi«IKl«B3 4©^fflte^X^« : F3 
5%iiU 4ffi-2BSE»@B83 6tcA*-rSo 
2 ffi- 4 filg&lHlSS 3 1 T?£?t LfcSft^iffiStft^^T 

tZ>C£lc£*). 2ffi©fV^2Mt*ffrP>&&ilDfT 

ITIE@K3 7fc:A*jU K«3CTmra^fc@tt3 0K:WJS 50 
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jELT»fcB«E»flS<f«* 07 fclsHSfcLT, HfliE 
8fc*f#S@te2-l. D/A«»@K2 2. YUV-N 
T SCSJIRIHIIS2 3fC*oTHtfNT S Cfi^KRU 

Htfjss^ 4fretttfrr5. 

[0 0 3 3] C©8fc*£SS0iJlcJ:ntf» H7©2MS« 
rVi^VF P u©tt¥#©ffla©2Hg1fll&8EBi:S£ 
ffifl^B©#%*rfcK:BIAU Ht«fflbT^S7^P 

^f pumm^mtTi-u^f? pusfigB^sfflrt"* 

[oo 3 4] ^m<om2(oMmm^^^ tV^**^ 

FPU 3 tc^To H 3 14, gfgftf tt&B 4: 

fcOfcLTKWTS) fcx-rS^bFPUfcWfSBfcffl 
v\ aMSWr-f^^F PUfcWfiK-frSBfcDiiteStB© 
flDStWe&So H3 0-rV^*/l'F PU^IB^S2 5rt 
<D»OHiE^{b0B I5tt, BPS K©fESWafc» 
LfcH7fcRli;K»)iriE^<bSKt?fe5. Sfc* 
i;*;l/FPUai!SB2 7rt<DK»3 8TiEElB2 0ti, R 

mssTSSc mmmwimmz 9«, ®«e«@k 

l 4©fflrt€#*ttffKHJ#*Sfc*oB{*EE8fi*tttl 
ft*? 3 8*fiW5. IStfiitcSffiff Kj^B 3 4 fcfc, 

B«!ffiB^ffSlHl»2 1 KA*rt3<g#*fl-»fre>A 

*HSfi0«J"Ptts c. cDHfiESiili^f tB^S? 3 8 

^;l/F PU^PSB2 5©A^)JS^ 4 OK, SfcT-<v f 

J;l/F P U^SS^B 2 7 ©tH^JS? 4 1 fcffliHEIHH^ 

[0 0 3 5] 03(ct5^T, S 1 ©Hi5S^Jk|pl1ttcH# 

8 fcr^^F P U^!I^B2 5COA^ffi^F4 O^tjI 
U r-C^l/F PU^P^B2 5rtOK03TiEi?F^ib 
0881 5lcXtl?Z>o ^LTBPSK^ISlHlSSl 6T'^ 
HtfcBPS KfS^^> Tyftfr^SStLtfelt 
So £)M£nTtfcB P S KfitSSfeLfcTY^i'^ 
FPU tSiHilfi 2 7-e«, Sfifi^%BP S KitPlEjSg 
19T?«P-TS 0 *LTKt)ITiEIslK201???^OR0 
^ITIE-rSo KF#R0*ITiELT^BBfflB(B^«, 
x-r^^/l/F PU^II^B2 7 cotH^iS^ 4 l kH«E 
^I^A73ffl^3 9^iiL, H#ffitBm^fl>fi@B2 1 

t s cte^KRLTiitfjiS^ 4*»em*-rso 
[0036] -saic BetifcaftRffia^^fc^^ 

cfcok-rSi:, BPSK, QPSK, 16QAM^cDt-* 



(6) 

9 

^Z?mmK$X*&xk$%h. 7ta^(DNTSC{g 

m*5o tt> ^i^oea&fcatfc bpsk 
[0037] *mM$mz, f-v v^ws^ofc&fcji io 

Ufc£tH£S© 1 ^T-fe^ BPS Kfcffll^S. ZVtctb 

7 ©*tettr FPU ©tt¥#<Dfc®©-r-rf' S?* 
;l/F PU2EWSB2 5 trV^^^F PU&MSB2 7 

©**«rfcKBiA-r5^tt-p, % i <Dmmm<Dmismm 

[0 0 3 8] *SIW©S3 0!aiS0IJfc<fc^ ■rV^Jl' 

f p voymiSM^M 4 tc^i" 0 0 4 ii, )H{iffiffij^St 

SfHiafr&Bfcffifcteffl *rfcKBIALfc-r 
^>-*/UF PU«i£B («fr£«:BPSK£ffli/^ 

«B*Wt«i"efcs. H4cogH«, KorriE^bisiK 

l 5£WL&^tV v^F PU«£B4 2 fc, SID 
UIE[h]SS2 O^L^f-f^/l'F PU'«gfi4 3 

03<D§iEfi$J&i:fl& ; S>o Sfc, FMf 30 

#{b@s§3 ot, BPskssa'icaufesB2oK0irjE 

JS1&8B4 4fc/8^3j6tf» H3 0»fi«llSfcaaS. 
£ fc, »DfnEEHHb0»3 ofcWjSLfcSS l OKU IT 
IElHlK-Pi65»0friE@88 3 7 fc, KUP]EWt®» 

1 5(cWJELrc»2ORDITiE@B-C*SK0iriE@R5 

2 0£W1-3§<H«SB4 5£ffl^SjStfB3©«B 

mtaftSo *^«0!n?j4, 3Mffiffiw^B4 4ftcom 

2<DK0STiE??F^b@»-P*SK0IIiE??F^klHl«il 5 40 

*r?4 7»c&«-rso sfc, f^^^FPu«a8i 

4 3COtiltliS^4 8%. SB2©8?!>aTIEIa]lS-PfcSK!> 

ITiE^Wt^A^^ 4 9 {cJgirLT<£ffl-r So 
[0 0 3 9] B4Kfel(>t, mi<OHit0>Ji:H*KH» 

■PR 0 STEW^fbe^fcSgft Lfcfc, K f? fTIEffi*f fbfe 
mtiM%=F 4 6 fc-f-f F P U«SB 4 2 <DXf] 5( 
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i&iiM 7%)IU r-fv , ^l/FPUr^l4 2rt<OB 

fatLTfcmt&o eas*nTf?rcBPSK^*sfi 

Lfcr-r5?*;l>F PUttMifflM 3TS4, §fiM*f£B 
P S KittHBES 1 9T*«Daf 5 0 ttSJLTlf fcKDITIE 
ft^tfbfi^i, HJ*^4 8fciriEflre{b€#A*Wff 
4 9£iIU KDCTIE@S82 OfcAfrTSo *LTflHt 

WilLTfltfNTSC^KSIU W^iS^? 2 4ft^tt 

ttfc, Hlc2S<gffllll!i»Bi:S««iftSfi«:ffifflUTi/^ 
BSii, 07 <D#teWr ^^FPU otSi¥^©iiao 
r-f ^*;l/F PUSWStB 4 2 kf-f^^F pu«M 

^B4 3©#%«rfctc»A-rs^t*i?, m\(oni&m?> 

^;bF PU*«rit-rSii t*<tB**. 
[00 4 0] *«Woa4«*fiffllcJ:5, cpMSBO 

S15 0, RO'Ktc^fflLTO^T-tP^F PUgflS 
B6h7^pyF PUiMft^Bl £ffl^TflfJ&-fiK * 
«SB©«ldiWT?*5. H5fl)7^pyF PUSfe«B 
6 Ttt, $J?Uf 3? 1 ©HfifcflJ fcPWfc LT 2 ««tV ^ 
* /Wg^fc 4 fitfb LT£££ ftfc F MH^SrSfil U F 
Mm.mLTtitf]?Z>o COM. tB^Sn§fe^ti7-^a 
y<D4fi€^T*So C(D4ffi{§^%. PpM»SB5 
0©^fit{S^A^S^5 l%abT4«-2ffla»08S 
3 6tA^jU, 2ffi<Dr-Y^*;Wt^fr£££^9!TIE 
^{bfl^tcHTo *LTK»)SriE|5|B3 7C£oTs 
PD%sTiELfciELV^2fiiOf-V >^^;MH^^^t"o t 
Tb^it, K t) ITIEW^blHlSS 3 0 t 2 ffi- 4 ffi^&BSS 
3 1T\ Stf7-^P^©4fi«^fcS»f So 
a*«B?5 2*»6tt*Lfc7^P^04tf«^ A^I 
J«^2%iibT7f-a^FPU3lftSBlKX*U F 

Mfg-^tc^iS lt7 yr -t^e>*«i: tT<5)2i-r s 0 _ d 
i^>fr>"^;VF p uSfflO'fcttS&fifcBA-rsJS^te 
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(54) AUXILIARY DEVICE FOR ANALOG SIGNAL COMMUNICATION 
EQUIPMENT AND COMMUNICATION EQUIPMENT USING THE AUXILIARY 
DEVICE 

(57)Abstract: 

PURPOSE: To provide an auxiliary device which can inexpensively construct a 
digital FPU (a kind of communication equipments) that can transmit the signals 
in a distance longer than an analog FPU. 

CONSTITUTION: A transmission auxiliary device 29 converts an analog TV 
signal into the digital one and furthermore into a quadruple signal consisting of 
four levels after the image compression and outputs the quadruple signal. Then 
an existing analog FPU transmission device 1 is connected to the device 29. A 
reception auxiliary device 34 performs the inverse conversion-to the device 29 
and is connected to an analog FPU reception device 6. In such a constitution, 
only both devices 29 and 34 suffice for construction of an inexpensive digital 
FPU owing to a fact that even a working analog FPU is available. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transmitting auxiliary device characterized by having the 
binary-N-ary conversion circuit (however, N= 4, 8, 16 and 32, ..) which is a 
transmitting auxiliary device for connecting with an analog signal sending set 
and constituting a simple digital signal sending set, and changes the digitized 
signal into an N-ary signal, and a multiple-value signal output terminal for 
outputting an N-ary signal. 

[Claim 2] The receiving auxiliary device which is a receiving auxiliary device for 
connecting with an analog signal receiving set and constituting a simple digital 
signal receiving set, and is characterized by having a multiple-value signal input 
terminal for inputting an N-ary signal, and the N-ary-binary conversion circuit 
(however, N= 4, 8, 16 and 32, ..) which changes an N-ary signal into a binary 
signal. 

[Claim 3] It is a transmitting auxiliary device for connecting with an analog signal 
sending set, constituting a simple digital signal sending set, or connecting with a 
digital signal modulator, and constituting a digital signal sending set. The error 
correcting code-ized circuit which carries out A/D conversion of the analog signal, 
and carries out coding for an error correction to the output of the compression 



equipment to compress and this equipment, While having the binary-N-ary 
conversion circuit (however, N= 4, 8, 16 and 32, ..) which changes the output of 
this circuit into an N-ary signal, and a multiple-value signal output terminal for 
outputting an N-ary signal The transmitting auxiliary device characterized for ** 
with at least one output signal terminal by things among the output terminal 
which outputs the output signal of the above-mentioned compression equipment 
outside, and the output terminal which outputs the output signal of an error 
correcting code-ized circuit outside. 

[Claim 4] It is a receiving auxiliary device for connecting with an analog signal 
receiving set, constituting a simple digital signal receiving set, or connecting with 
a digital signal demodulator, and constituting a digital signal receiving set. The 
multiple-value signal input terminal for inputting an N-ary signal, and the 
N-ary-binary conversion circuit which changes an N-ary signal into a binary 
signal (however, N= 4, 8, 16 and 32, ..), While having the error correction circuit 
which corrects the digital error of the output of this circuit, and compression 
signal expanding equipment which elongates and carries out D/A conversion of 
the compression signal of the output of this circuit, and is made into an analog 
signal The receiving auxiliary device characterized by having at least one input 
terminal among the input terminal for inputting from the outside the signal 
inputted into the above-mentioned error correction circuit, and the input terminal 



for inputting from the outside the signal which inputs into the above-mentioned 
compression signal expanding equipment. 

[Claim 5] The transmitting auxiliary device characterized by having the output 
terminal connected to the output of the 2nd error correcting code-ized circuit 
where the output of a compression equipment is inputted further, and this circuit 
in claim 3. 

[Claim 6] The receiving auxiliary device with which an output is further 
characterized by having the 2nd error correction circuit inputted into 
compression signal expanding equipment, and the error correcting code-ized 
signal input terminal connected to the input of this circuit in claim 4. 
[Claim 7] The transmitting auxiliary device characterized by having a 
compression signal output terminal for outputting the output signal of a 
compression equipment outside further in claim 5. 

[Claim 8] The receiving auxiliary device characterized by having a compression 
signal input terminal for inputting from the outside the signal further inputted into 
compression signal expanding equipment in claim 6. 

[Claim 9] The sending set which comes to connect the analog signal sending set 
which has FM modulation circuit, and the transmitting auxiliary device of any 1 
term of claims 1,3,5, and 7. 

[Claim 10] The receiving set which comes to connect the analog signal receiving 



set which has FM demodulator circuit, and the receiving auxiliary device of any 1 
term of claims 2, 4, 6, and 8. 

[Claim 11] The sending set which comes to connect digital modulation 
equipment and the transmitting auxiliary device of any 1 term of claims 3, 5, and 
7. 

[Claim 12] The receiving set which comes to connect a digital demodulator and 
the receiving auxiliary device of any 1 term of claims 4, 6, and 8. 
[Claim 13] The multiple-value signal input terminal for being a junction auxiliary 
device for connecting between the analog signal receiving set which has FM 
demodulator circuit, and the analog signal sending set which has FM modulation 
circuit, and constituting repeating installation, and inputting an N-ary signal, The 
junction auxiliary device characterized by having an N-ary-binary conversion 
circuit (however, N= 4, 8, 16 and 32, ..), an error correction circuit, an error 
correcting code-ized circuit, a binary-N-ary conversion circuit, and a 
multiple-value signal output terminal for outputting an N-ary signal. 
[Claim 14] Repeating installation which comes to connect a junction auxiliary 
device according to claim 13 between the analog signal receiving set which has 
FM demodulator circuit, and the analog signal sending set which has FM 
modulation circuit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It connects with an analog signal communication device, 
and this invention relates to the auxiliary device which can constitute a simple 
digital signal communication device. 
[0002] 

[Description of the Prior Art] As an object for ground transmission of a video 
signal, the analog FPU (Field PickUp) communication device (a "communication 
device" is omitted below) of a configuration of being shown in drawing 6 has 
spread widely. In drawing 6 , the frequency modulation (it is described as FM 
modulation below) of the NTSC signal (TV signal) inputted from the input 
terminal 2 of the analog FPU sending set 1 is carried out in the FM modulation 
circuit 3. And after amplifying in the amplifying circuit 4 for transmission, it 
emanates from an antenna 5. On the other hand, in the analog FPU receiving 
set 6, it restores to the signal received and amplified in the antenna 7 and the 
amplifying circuit 8 for reception in the FM demodulator circuit 9, it returns to an 
NTSC signal again, and outputs from an output terminal 10. 



[0003] By the way, when the signal to transmit is made into a digital signal, there 
is an advantage, like adjustment of ** circuit which can develop a transmission 
distance that it is hard to be influenced of ** noise becomes easy. Therefore, an 
analog signal is changed into a digital signal and digital one FPU modulated and 
transmitted by modulation techniques (Maruzen edited "satellite communication" 
by Heiichi Yamamoto, pp70) suitable for transmission of a digital signal, such as 
BPSK, QPSK, and 16QAM, is examined. 

[0004] The example of a configuration of equipment digital [ this / FPU ] is shown 
in drawing 7 . The NTSC signal (TV signal) inputted from the input terminal 1 1 of 
a sending set is divided into a luminance signal Y, two color-difference signals U, 
and V signal by the NTSC-YUV conversion circuit 12. And after changing into a 
digital signal in the A/D-conversion circuit 13, the amount of signs is compressed 
in the picture compression circuit 14. In the error correcting code-ized circuit 15, 
the picture compression signal outputted from the picture compression circuit 14 
is changed into another sign which can be corrected to a right sign, when an 
error arises. After becoming irregular in the BPSK modulation circuit 16, the error 
correcting code-ized signal (binary digital signal) outputted from the error 
correcting code-ized circuit 15 is amplified in the amplifying circuit 4 for 
transmission, and is emitted from an antenna 5. 

[0005] On the other hand, in a receiving set, it restores to the signal received and 



amplified in the antenna 7 and the amplifying circuit 8 for reception in the BPSK 
demodulator circuit 19. The error correcting code-ized signal (binary digital 
signal) to which it restored in the BPSK demodulator circuit 19 is changed to a 
right picture compression signal in the error correction circuit 20. And by the 
picture compression signal expanding circuit 21, the D/A conversion circuit 22, 
and the YUV-NTSC conversion circuit 23, it returns to an NTSC signal again and 
outputs from an output terminal 24. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the analog FPU of 
drawing 6 is very expensive equipment. On the other hand, in digital one FPU of 
drawing 7 , the parts of the parts of the BPSK modulation circuit 16 in the 
sending set, the amplifying circuit 4 for transmission, and an antenna 5 and the 
antenna 7 in a receiving set, the amplifying circuit 8 for reception, and the BPSK 
demodulator circuit 19 are parts which achieve the same function as the analog 
FPU of drawing 6 , and become [ whether circuit magnitude is also almost 
comparable and ] a little larger. Therefore, at least this circuit part becomes 
expensive equipment comparable [ as Analog FPU ] or a little higher. Moreover, 
the picture compression circuit 14 and the picture compression signal expanding 
circuit 21 join digital ones FPU further. And the picture compression circuit 14 
and the picture compression signal expanding circuit 21 are complicated circuits, 



its circuit magnitude is also large, and it becomes [ whether it is comparable as 
Analog FPU, and ] a price beyond it in the actual condition. That is, digital one 
FPU will become a twice [ about / more than ] as many expensive thing as the 
analog FPU expensive in itself, and purchase will become very difficult 
equipment. 

[0007] As a means solve this problem, how (a receiving set is also divided into 
the digital FPU demodulator 27 and picture compression signal expanding 
equipment 28) to divide into two equipments of the picture-compression 
equipment 26 which consists of parts of the BPSK modulation circuit 16 in the 
sending set of drawing 7 , the amplifying circuit 4 for transmission, and an 
antenna 5, or the digital FPU modulator 25 (a broken line shows to drawing 7 ) 
which has the error correcting code-ized circuit 15 further and its remaining part 
can be considered. Two expensive circuits are divided into each equipment by 
this approach. Therefore, the price of one pair of equipments of a digital FPU 
modulator, one pair of equipments of a digital FPU demodulator, and picture 
compression equipment and picture compression signal expanding equipment is 
almost comparable as the price of Analog FPU respectively, and can be made 
into the price of the abbreviation one half of the digital equipment of drawing 7 . 
[0008] However, it is difficult for the purchaser who is going to purchase this 
equipment and is going to constitute a communication device to still purchase 



these two pairs of equipments at a time. Therefore, although sequential 
purchase will be divided and carried out and it will go in several, the equipment 
purchased previously must be accumulated on a warehouse until all gather, and 
is uneconomical. 

[0009] The object of this invention is by solving the above-mentioned problem 
and adding to conventional analog communication equipment to offer the 
communication device using the auxiliary devices of a communication device 
which can constitute gradually the auxiliary device of the communication device 
which can constitute simple digital communication equipment from cost 
comparable as analog communication equipment, and full-scale digital 
communication equipment, or these auxiliary devices. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
this invention is constituted as follows. 

[001 1] (1) It is a transmitting auxiliary device for connecting with an analog signal 
sending set and constituting a simple digital signal sending set, and is the 
transmitting auxiliary device which has the binary-N-ary conversion circuit 
(however, N= 4, 8, 16 and 32, ..) which changes the digitized signal into an N-ary 
signal, and a multiple-value signal output terminal for outputting an N-ary signal. 
[0012] (2) It is a receiving auxiliary device for connecting with an analog signal 



receiving set and constituting a simple digital signal receiving set, and is the 
receiving auxiliary device which has a multiple-value signal input terminal for 
inputting an N-ary signal, and the N-ary-binary conversion circuit (however, N= 4, 
8, 16 and 32, ..) which changes an N-ary signal into a binary signal. 
[0013] (3) It is a transmitting auxiliary device for connecting with an analog signal 
sending set, constituting a simple digital signal sending set, or connecting with a 
digital signal modulator, and constituting a digital signal sending set. The error 
correcting code-ized circuit which carries out A/D conversion of the analog signal, 
and carries out coding for an error correction to the output of the compression 
equipment to compress and this equipment, While having the binary-N-ary 
conversion circuit (however, N= 4, 8, 16 and 32, ..) which changes the output of 
this circuit into an N-ary signal, and a multiple-value signal output terminal for 
outputting an N-ary signal It is the transmitting auxiliary device which has at least 
one output signal terminal among the output terminal which outputs the output 
signal of the above-mentioned compression equipment outside, and the output 
terminal which outputs the output signal of an error correcting code-ized circuit 
outside. 

[0014] (4) It is a receiving auxiliary device for connecting with an analog signal 
receiving set, constituting a simple digital signal receiving set, or connecting with 
a digital signal demodulator, and constituting a digital signal receiving set. The 



multiple-value signal input terminal for inputting an N-ary signal, and the 
N-ary-binary conversion circuit which changes an N-ary signal into a binary 
signal (however, N= 4, 8, 16 and 32, ..), While having the error correction circuit 
which corrects the digital error of the output of this circuit, and compression 
signal expanding equipment which elongates and carries out D/A conversion of 
the compression signal of the output of this circuit, and is made into an analog 
signal It is the receiving auxiliary device which has at least one input terminal 
among the input terminal for inputting from the outside the signal inputted into 
the above-mentioned error correction circuit, and the input terminal for inputting 
from the outside the signal which inputs into the above-mentioned compression 
signal expanding equipment. 

[0015] In (5) and (3), it is the transmitting auxiliary device which has the output 
terminal further connected to the output of the 2nd error correcting code-ized 
circuit where the output of a compression equipment is inputted, and this circuit. 
[0016] In (6) and (4), it is the receiving auxiliary device which has further the 
error correcting code-ized signal input terminal by which an output is connected 
to the input of the 2nd error correction circuit inputted into compression signal 
expanding equipment, and this circuit. 

[0017] In (7) and (5), it is the transmitting auxiliary device which has a 
compression signal output terminal for outputting the output signal of a 



compression equipment outside further. 

[0018] In (8) and (6), it is the receiving auxiliary device which has a compression 
signal input terminal for inputting from the outside the signal further inputted into 
compression signal expanding equipment. 

[0019] (9) It is the sending set which comes to connect the analog signal sending 
set which has FM modulation circuit, and the transmitting auxiliary device of any 
1 term of 1, 3, 5, and 7 term. 

[0020] (10) It is the receiving set which comes to connect the analog signal 
receiving set which has FM demodulator circuit, and the receiving auxiliary 
device of any 1 term of 2, 4, 6, and 8 term. 

[0021] (11) It is the sending set which comes to connect digital modulation 
equipment and the transmitting auxiliary device of any 1 term of 3, 5, and 7 term. 
[0022] (12) It is the receiving set which comes to connect a digital demodulator 
and the receiving auxiliary device of any 1 term of 4, 6, and 8 term. 
[0023] (13) The multiple-value signal input terminal for being a junction auxiliary 
device for connecting between the analog signal receiving set which has FM 
demodulator circuit, and the analog signal sending set which has FM modulation 
circuit, and constituting repeating installation, and inputting an N-ary signal, It is 
the junction auxiliary device which has an N-ary-binary conversion circuit 
(however, N= 4, 8, 16 and 32, ..), an error correction circuit, an error correcting 



code-ized circuit, a binary-N-ary conversion circuit, and a multiple-value signal 
output terminal for outputting an N-ary signal. 

[0024] (14) It is the repeating installation which comes to connect the junction 
auxiliary device of the 13th term between the analog signal receiving set which 
has FM demodulator circuit, and the analog signal sending set which has FM 
modulation circuit. 
[0025] 

[Function] When applying the transmitting auxiliary device and receiving 
auxiliary device by this invention to FPU which transmits a picture signal, as an 
expensive circuit, only the picture compression circuit 14 or the picture 
compression signal expanding circuit 21 is included in a transmitting auxiliary 
device and a receiving auxiliary device. Therefore, a transmitting auxiliary device 
and a receiving auxiliary device can be made into the price of a price almost 
comparable as Analog FPU, i.e., the abbreviation one half of drawing 7 digital 
[ FPU ]. Moreover, if it is going to transmit a binary digital signal by FM 
modulation technique when the electric-wave band to be used is equal, 
compared with the case where the modulation technique suitable for transmitting 
BPSK, QPSK, and a digital signal like 16QAM is used, a transmission rate (the 
amount of signs which can be transmitted to fixed time amount) is small, and 
transmitting the picture signal with which the image quality more than fixed is 



acquired runs short of. 

[0026] However, a binary digital signal is multiple-value-ized by the binary-N-ary 
conversion circuit, and the amount of transmission rates running short is 
compensated with the transmitting auxiliary device and receiving auxiliary device 
by this invention. And this multiple-value signal (analog signal which can be 
inputted into FM modulation circuit as it is) is outputted. Therefore, the 
communication device which has the engine performance near digital one FPU 
of drawing 7 can only consist of transmitting this multiple-value signal through 
the analog FPU already used. That is, the transmitting auxiliary device and 
receiving auxiliary device by this invention of a price of abbreviation one half in 
the case of purchasing digital one FPU of drawing 7 can be purchased, and 
simple digital one FPU which has the engine performance near full-scale digital 
one FPU of drawing 7 can only consist of connecting with the analog FPU 
already used cheaply. 

[0027] Moreover, the transmitting auxiliary device by the means of the above (3) 
has the output terminal which outputs the picture compression signal which is a 
signal before carrying out binary-N-ary conversion, or an error correcting 
code-ized signal. The receiving auxiliary device by the means of (4) has an input 
terminal for inputting a picture compression signal or an error correcting 
code-ized signal similarly. And the communication device of the same 



configuration as full-scale digital FPU of drawing 7 can be constituted through 
these terminals by connecting the digital FPU demodulator 27 and a receiving 
auxiliary device for a transmitting auxiliary device and the digital FPU modulator 
25 of drawing 7 again. Moreover, the price of one pair of equipments of the 
digital FPU modulator 25 and the digital FPU demodulator 27 grows into the 
above-mentioned appearance almost to the same extent as the price of Analog 
FPU. 

[0028] Therefore, a transmitting auxiliary device and a receiving auxiliary device 
are purchased first, and it connects with Analog FPU, and constitutes simple 
digital one FPU which has the engine performance near full-scale digital one 
FPU. And it can wait for another opportunity to purchase the remaining 
equipment required to constitute full-scale digital one FPU, using simple digital 
one FPU of this. And it can constitute full-scale digital one FPU by purchasing 
one pair of equipments of the digital FPU modulator 25 and the digital FPU 
demodulator 27 anew in a fixed period, and connecting with a transmitting 
auxiliary device and a receiving auxiliary device. [ finishing / purchase / already ] 
namely, lack of funds - one pair of equipments of a transmitting auxiliary device, 
one pair of equipments of a receiving auxiliary device, and a digital FPU 
modulator and a digital FPU demodulator -- gradual - not purchasing -- even 
when it cannot obtain, the economical purchasing method futility which is 



accumulated on the warehouse until all gather does not produce the equipment 
purchased previously becomes possible. 

[0029] Moreover, the above (5), the transmitting auxiliary device by the means of 
(6), and the receiving auxiliary device have the 2nd error correction circuit 
suitable for the modulation technique of BPSK other than the 1st error correction 
circuit suitable for FM modulation technique. Therefore, when a digital FPU 
modulator and a digital FPU demodulator do not have an error correcting 
code-ized circuit or an error correction circuit, they can connect a transmitting 
auxiliary device and a receiving auxiliary device, and can certainly constitute 
full-scale digital one FPU. 

[0030] Moreover, in the junction auxiliary device by the means of the above (7), 
the N-ary signal outputted from the analog signal receiving set is returned to a 
binary digital signal. And after correcting the error of a sign, it changes into an 
N-ary signal again, and outputs to an analog signal sending set. Therefore, if this 
junction auxiliary device is used, the simple digital repeating installation which 
removes the effect of the noise mixed in the middle of junction can only consist 
of connecting this cheap junction auxiliary device to the already owned analog 
repeating installation. 
[0031] 

[Example] The example of a configuration of equipment at the time ol 



constituting a communication device using the 1st newly purchased transmitting 
auxiliary device by the example, receiving auxiliary device, and the analog FPU 
sending set already used and an analog FPU receiving set of this invention is 
shown in drawing 1 . In drawing 1 , the NTSC signal (TV signal) inputted from the 
input terminal 11 of the transmitting auxiliary device 29 is changed into a picture 
compression signal like drawing 7 in the NTSC-YUV conversion circuit 12, the 
A/D-conversion circuit 13, and the picture compression circuit 14. And it changes 
into the error correcting code-ized signal suitable for the method of this example 
in the error correcting code-ized circuit 30. The error correcting code-ized signal 
outputted here is a binary digital signal. In the binary-4 value conversion circuit 
31, as typically shown in drawing 2 , it changes into 4 value signals of an analog 
which it made [ signals ] the digital signal binary [ this ] at a time into 2-bit 1 set, 
and made it correspond to one of four level, respectively and which consist of 4 
level. It inputs into the input terminal 2 of the analog FPU sending set 1 through a 
path cord, it becomes irregular to FM signal, and 4 value signals of the analog 
outputted from the multiple-value signal output terminal 32 are transmitted as an 
electric wave from an antenna. 

[0032] In the analog FPU receiving set 6 which received transmitted FM signal, 
FM recovery is carried out and an input signal is outputted. At this time, the 
ignals outputted from the output terminal 10 of the analog FPU receiving set 6 



sic 



are 4 value signals of an analog. The multiple-value signal input terminal 35 of 
the receiving auxiliary device 34 is inputted into through and the 4 value-binary 
conversion circuit 36 for this 4 value signal. And by performing inverse 
transformation of the conversion performed by the binary-4 value conversion 
circuit 31, it returns to the error correcting code-ized signal which consists of a 
binary digital signal. A binary error correcting code-ized signal is inputted into the 
error correction circuit 37, and the error correction of the sign corresponding to 
the error correcting code-ized circuit 30 is performed. And like drawing 7 , by the 
picture compression signal expanding circuit 21, the D/A conversion circuit 22, 
and the YUV-NTSC conversion circuit 23, the picture compression signal which 
corrected and obtained the error of a sign is again returned to an NTSC signal, 
and is outputted from an output terminal 24. 

[0033] Thus, according to this example, it can constitute simple digital one FPU 
which has the engine performance near full-scale digital one FPU which can 
newly purchase only the transmitting auxiliary device and receiving auxiliary 
device of a price full-scale digital [ FPU ] of drawing 7 , and can develop a 
transmission distance that it is hard to be influenced of a noise only by 
connecting with the analog FPU sending set already used and an analog FPU 
receiving set. [ of abbreviation one half ] 

[0034] The example of a configuration digital [ FPU ] by the 2nd example of this 



invention is shown in drawing 3 . Drawing 3 is the example of a configuration of 
the communication device at the time of constituting full-scale digital one FPU 
using the digital FPU modulator (a modulation technique being explained as 
what uses BPSK) and digital FPU demodulator which were newly purchased, 
when having already used the transmitting auxiliary device and the receiving 
auxiliary device. The error correcting code-ized circuit 15 in the digital FPU 
modulator 25 of drawing 3 is the same error correcting code-ized circuit as 
drawing 7 suitable for the modulation technique of BPSK. Moreover, the error 
correction circuit 20 in the digital FPU demodulator 27 is the same error 
correction circuit as drawing 7 corresponding to the error correcting code-ized 
circuit 15. Moreover, the transmitting auxiliary device 29 has the picture 
compression signal output terminal 38 for outputting the output signal of the 
picture compression circuit 14 outside. The receiving auxiliary device 34 has 
similarly the picture compression signal input terminal 39 for inputting from the 
outside the signal inputted into the picture compression signal expanding circuit 
21. In this example, the output terminal 41 of the digital FPU demodulator 27 is 
used for the picture compression signal input terminal 39, connecting this picture 
compression signal output terminal 38 to the input terminal 40 of the digital FPU 
modulator 25, and connecting. 

[0035] In drawing 3 , the acquired picture compression signal which carried out 



picture compression like the 1st example inputs the picture compression signal 
output terminal 38 and the input terminal 40 of the digital FPU modulator 25 into 
the error correcting code-ized circuit 15 in through and the digital FPU modulator 
25. And the BPSK signal modulated in the BPSK modulation circuit 16 is 
transmitted as an electric wave from an antenna. In the digital FPU demodulator 
27 which received the transmitted BPSK signal, it restores to an input signal in 
the BPSK demodulator circuit 19. And the error of a sign is corrected in the error 
correction circuit 20. The picture compression signal which corrected and 
obtained the digital error inputs the output terminal 41 and the picture 
compression signal input terminal 39 of the digital FPU demodulator 27 into 
through and the picture compression signal expanding circuit 21. And like the 1st 
example, it returns to an NTSC signal again and outputs from an output terminal 
24. 

[0036] Compared with the case where the modulation technique which was 
suitable for transmission of digital signals, such as BPSK, QPSK, and 16QAM, in 
the transmission system which generally has the limited frequency band when it 
was going to transmit the binary digital signal by through and FM modulation 
technique is used, the transmission rate which is the amount of signs which can 
be transmitted to per unit time amount becomes small. Lack of this transmission 
rate was compensated with multiple-value-izing in the 1st example. If the 



multiple-value-ized digital signal is transmitted by FM modulation technique, 
since the effect of a noise will be substantially reduced compared with the case 
where carry out a direct FM modulation and the NTSC signal of an analog is 
transmitted, the distance which can be transmitted can be developed. However, 
when using modulation techniques, such as BPSK suitable for transmission of a 
digital signal, it is a little easy to be influenced of a noise, and the distance which 
can be transmitted becomes short a little. 

[0037] In this example, BPSK which is one of the modulation techniques suitable 
for transmission of a digital signal is used. Therefore, compared with the 
communication device of the 1st example, it becomes possible to develop 
further the distance which can be transmitted. Or a transmission rate can be 
made to increase further. Thus, according to this example, when having already 
used the transmitting auxiliary device and the receiving auxiliary device, only the 
digital FPU modulator 25 and the digital FPU demodulator 27 of a price full-scale 
digital [ FPU ] of drawing 7 are only newly purchased, and full-scale digital one 
FPU in which further long-distance transmission is possible can consist of 
communication devices of the 1st example. [ of abbreviation one half ] 
[0038] The example of a configuration digital [ FPU ] by the 3rd example of this 
invention is shown in drawing 4 . Drawing 4 is other examples of a 
communication device configuration at the time of constituting full-scale digital 



one FPU using the digital FPU modulator (a modulation technique being 
explained as what uses BPSK) and digital FPU demodulator which were newly 
purchased, when having already used the transmitting auxiliary device and the 
receiving auxiliary device. The point using the digital FPU modulator 42 with 
which the equipment of drawing 4 does not have the error correcting code-ized 
circuit 15, and the digital FPU demodulator 43 which does not have the error 
correction circuit 20 differs from the equipment configuration of drawing 3 . 
Moreover, the point using the transmitting auxiliary device 44 which has the error 
correcting code-ized circuit 15 which are the error correcting code-ized circuit 30 
which is the 1st error correcting code-ized circuit suitable for FM modulation, and 
the 2nd error correcting code-ized circuit suitable for a BPSK modulation differs 
from the equipment configuration of drawing 3 . Moreover, the point using the 
receiving auxiliary device 45 which has the error correction circuit 20 which are 
the error correction circuit 37 which is the 1st error correction circuit 
corresponding to the error correcting code-ized circuit 30, and the 2nd error 
correction circuit corresponding to the error correcting code-ized circuit 15 differs 
from the equipment configuration of drawing 3 . In this example, the error 
correcting code-ized signal output terminal 46 for outputting outside the output 
signal of the error correcting code-ized circuit 15 which is the 2nd error 
correcting code-ized circuit in the transmitting auxiliary device 44 is connected to 



the input terminal 47 of the digital FPU modulator 42. Moreover, it is used, 
connecting the signal which inputs the output terminal 48 of the digital FPU 
demodulator 43 into the error correction circuit 20 which is the 2nd error 
correction circuit to the correction coded signal input terminal 49 for inputting 
from the outside. 

[0039] In drawing 4 , after changing the acquired picture compression signal 
which carried out picture compression like the 1st example into an error 
correcting code-ized signal in the error correcting code-ized circuit 15, it inputs 
the error correcting code-ized signal output terminal 46 and the input terminal 47 
of the digital FPU modulator 42 into the BPSK modulation circuit 16 in through 
and the digital FPU modulator 42. And it transmits as an electric wave from an 
antenna. In the digital FPU demodulator 43 which received the transmitted 
BPSK signal, it restores to an input signal in the BPSK demodulator circuit 19. 
The error correcting code-ized signal restored to which and acquired inputs an 
output terminal 48 and the correction coded signal input terminal 49 into through 
and the error correction circuit 20. And the picture compression signal which 
corrected and obtained the digital error is again returned to an NTSC signal like 
the 1st example, and is outputted from an output terminal 24. Thus, according to 
this example, like the 2nd example, when having already used the transmitting 
auxiliary device and the receiving auxiliary device, only the digital FPU 



modulator 42 and the digital FPU demodulator 43 of a price full-scale digital 
[ FPU ] of drawing 7 are only newly purchased, and full-scale digital one FPU in 
which further long-distance transmission is possible can consist of 
communication devices of the 1-st example. [ of abbreviation one half ] 
[0040] The example of a configuration of repeating installation by the 4th 
example of this invention is shown in drawing 5 . Drawing 5 is an example of a 
configuration of repeating installation constituted using the newly purchased 
junction auxiliary device 50, and the analog FPU receiving set 6 already used 
and the analog FPU sending set 1. the analog FPU receiving set 6 of drawing 5 
- the 1st example - the same - carrying out - a binary digital signal - 4 - FM 
signal transmitted by values-izing is received, FM recovery is carried out, and it 
outputs. At this time, the signals outputted are 4 value signals of an analog. This 
4 value signal is inputted into the 4 value-binary conversion circuit 36 through 
the multiple-value signal input terminal 51 of the junction auxiliary device 50, and 
is returned to the error correcting code-ized signal which consists of a binary 
digital signal. And by the error correction circuit 37, it returns to the right binary 
digital signal which corrected the error. After an appropriate time, it changes into 
4 value signals of an analog again by the error correcting code-ized circuit 30 
and the binary-4 value conversion circuit 31. It inputs into the analog FPU 
sending set 1 through an input terminal 2, it becomes irregular to FM signal, and 



4 value signals of the analog outputted from the multiple-value signal output 
terminal 52 are transmitted as an electric wave from an antenna. According to 
this example, compared with the case where a transmitter-receiver digital [ FPU ] 
and the repeating installation only for digital FPU are purchased, thus, only by a 
circuit newly purchasing only the comparatively easy junction auxiliary device 50 
which can be manufactured cheaply By connecting with the analog FPU 
receiving set and analog FPU sending set which have already been used Or by 
including in the repeating installation for Analogs FPU already used, the simple 
digital FPU repeating installation which can develop a transmission distance that 
it is hard to be influenced of a noise can be constituted. 

[0041] In addition, in the 3rd example ( drawing 4 ) of the above, the transmitting 
auxiliary device 44 which has the 2nd error correcting code-ized circuit 15 was 
used as a transmitting auxiliary device linked to the digital FPU modulator 42 
which does not have the error correcting code-ized circuit 15. However, the 
transmitting auxiliary device which prepared the error correcting code-ized signal 
output terminal 53 which can output the output signal of the error correcting 
code-ized circuit 30 to the exterior like the transmitting auxiliary device 29 of 
drawing 1 is used. Moreover, it exchanges for IC or the circuit base which 
mounted the circuit of the same configuration as the error correcting code-ized 
circuit 15 of drawing 4 which was suitable for the modulation technique of BPSK 



in IC or the circuit base which mounted the error correcting code-ized circuit 30. 
And the thing you may make it connect the error correcting code-ized signal 
output terminal 53 of the transmitting auxiliary device 29 and the input terminal 
47 of the digital FPU modulator 42 of drawing 4 is in **. 

[0042] The receiving auxiliary device which prepared the correction coded signal 
input terminal 54 which can input a signal from the exterior is similarly used for 
the error correction circuit 37 like the receiving auxiliary device 34 of drawing 1 . 
Moreover, it exchanges for IC or the circuit base which mounted the circuit of the 
same configuration as the error correction circuit 20 of drawing 4 which was 
suitable for the modulation technique of BPSK in IC or the circuit base which 
mounted the error correction circuit 37. And the thing you may make it connect 
the output terminal 48 of the digital FPU demodulator 43 of drawing 4 and the 
correction coded signal input terminal 54 of the receiving auxiliary device 34 is in 
** 

[0043] Moreover, if the analog FPU sending set 1 ( drawing 1 ) is exchanged for 
the digital FPU modulator 25 ( drawing 3 ) or the digital FPU modulator 42 
( drawing 4 ), the transmission rate which is the amount of signs which can be 
transmitted will change. Then, it is desirable to form the switch 55 changed like 
drawing 3 in the picture compression circuit 14 according to the modulation 
technique using the compressibility at the time of carrying out picture 



compression. Or it is desirable to constitute so that it may exchange for the IC 
memory which prepares IC memory 56 which memorizes the compressibility 
corresponding to the transmission rate of the modulation technique to be used 
like drawing 4 , and rewrites the value memorized in this memory, or memorized 
another value. 

[0044] Moreover, the example of the response relation to a binary-4 value 
conversion circuit was shown in drawing 2 . However, it cannot be 
overemphasized that this response relation can be set as arbitration. Or what 
may use the binary-N-ary conversion circuit which changes a binary digital signal 
into the multiple value of the arbitration which fills N= 4, 8, 16 and 32, and .. 
further, and the N-ary-binary conversion circuit which performs the inverse 
transformation is in **. 

[0045] Moreover, each equipment of drawing 1 , drawing 3 , and drawing 4 
explained the case where the binary-4 value conversion circuit 31, the picture 
compression circuit 14 and the 4 value-binary conversion circuit 36, and the 
picture compression signal decoder circuit 21 were unified. However, what is 
approaches, such as carrying out in the location of the broken line of drawing 1 

for 2 minutes, for example, and may be divided into two or more equipments is in 

** 

[0046] As mentioned above, the transmitting auxiliary device and receiving 



auxiliary device by the example of this invention can be manufactured at a price 
comparable as the conventional analog FPU. Therefore, those who are using 
Analog FPU purchase the transmitting auxiliary device and receiving auxiliary 
device of a price comparable as this analog FPU, only connect with the already 
owned analog FPU, and can newly build the simple digital FPU equipment which 
has the engine performance near expensive full-scale digital one FPU twice 
[ about ] as many as Analog FPU. Moreover, newly those who are using the 
transmitting auxiliary device and receiving auxiliary device by this invention 
purchase the digital FPU modulator and digital FPU demodulator of a price 
comparable as Analog FPU, only connect with the transmitting auxiliary device 
and receiving auxiliary device which have already been owned, respectively, and 
can build the twice [ about ] as many expensive full-scale digital FPU itself as 
Analog FPU. 

[0047] Moreover, it explained, using a BPSK method as a digital modulation 
method. However, it is in ** for it to be able to apply to the modulation technique 
of arbitration, such as QPSK and 16QAM. Moreover, although explained using 
the analog FPU communication device above, a thing is in ** that what is 
necessary is just the analog signal communication device which has FM 
modulation circuit and FM demodulator circuit. 
[0048] 



[Effect of the Invention] According to this invention, if a transmitting auxiliary 
device and a receiving auxiliary device are purchased, it can constitute from 
simple digital communication equipment gradually to expensive full-scale digital 
communication equipment, and purchase will become easy. Moreover, in case it 
purchases gradually, the equipment purchased previously can be used even if it 
connects with the already owned equipment. Therefore, it can clear up, without 
carrying out uneconomical purchase which is accumulated on the warehouse 
until all gather. Moreover, if the junction auxiliary device by this invention is used, 
the simple digital repeating installation which removes the effect of the noise 
mixed in the middle of junction can only consist of connecting this cheap junction 
auxiliary device to the already owned analog repeating installation. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the simple digital FPU communication 
device of the 1st example of this invention. 

[Drawing 2] It is the explanatory view of binary-N-ary conversion. 

[Drawing 3] It is the block diagram of the full-scale digital FPU communication 



device of the 2nd example of this invention. 

[Drawing 4] It is the block diagram of the full-scale digital FPU communication 
device of the 3rd example of this invention. 

[Drawing 5] It is the block diagram of the simple digital FPU repeating installation 
of the 4th example of this invention. 

[Drawing 6] It is the block diagram of the conventional analog FPU 
communication device. 

[Drawing 7] It is the block diagram of the conventional full-scale digital FPU 
communication device. 
[Description of Notations] 
1 Analog FPU Sending Set 

3 FM Modulation Circuit 

4 Amplifying Circuit for Transmission 

5 Seven Antenna 

6 Analog FPU Receiving Set 

8 Amplifying Circuit for Reception 

9 FM Demodulator Circuit 
2,11, 40, 47 Input terminal 

12 NTSC-YUV Conversion Circuit 

13 A/D-Conversion Circuit 



14 Picture Compression Circuit 

1 5 30 Error correcting code-ized circuit 

16 BPSK Modulation Circuit 

19 BPSK Demodulator Circuit 

20 37 Error correction circuit 

21 Picture Compression Signal Decoder Circuit 

22 D/A Conversion Circuit 
10, 24, 41, 48 Output terminal 
25 42 Digital FPU modulator 
27 43 Digital FPU demodulator 

29 44 Transmitting auxiliary device 

31 Binary-4 Value Conversion Circuit 

32 52 Multiple-value signal output terminal 

34 45 Receiving auxiliary device 

35 51 Multiple-value signal input terminal 

36 4 Value-Binary Conversion Circuit 

38 Picture Compression Signal Output Terminal 

39 Picture Compression Signal Input Terminal 

46 53 Error correcting code-ized signal output terminal 
49 54 Correction coded signal input terminal 



50 Junction Auxiliary Device 

55 Switch 

56 IC Memory 



